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Abstract
The purpose of this qualitative case study was to explore quality improvement strategies senior manufacturing
production managers use to reduce Cost of Poor Quality (COPQ) to increase profit. The participants for this
study were production managers within a manufacturing company located in the southeastern region of the
United States who successfully developed and implemented strategies to lower COPQ to increase profitability.
Six major themes emerged from the study: continuous improvement, quality assurance, employees as agents
of quality improvement, communication between stakeholders, holding all firm members accountable for
quality, and training. Manufacturing managers can use these strategies to lower COPQ and increase profits,
which could result in enhancing other organizations’ financial performance. Findings from this study may
enable manufacturing managers to improve organizational performance when continuous quality
improvement processes are implemented throughout the manufacturing process and senior leaders champion
lessons learned, support the training program approach, and implement a quality assurance program that
empowers frontline employees as agents of quality throughout the manufacturing process.
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Background
Costs of poor quality (COPQ) are a major business problem negatively affecting firms throughout the business
community (Jaca et al., 2014; Stanciu & Pascu, 2014). While there are potential solutions to the COPQ
business problem (Ahmad et al., 2015; Deming, 1986; Kanwarpreet & Inderpreet, 2015), COPQ can cause
significant revenue losses within the manufacturing industry when business leaders fail to take remedial
action (Ahmad et al., 2015; Stanciu & Pascu, 2014; Pakdil & Leonard, 2014). Business leaders can mitigate
complications associated with COPQ by implementing quality improvement strategies aligned with a Total
Quality Management (TQM) approach (Drohomertetski et al., 2014; Hunold, 2014; Parihar et al., 2015).
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When a significant level of COPQ occurs, vast amounts of financial and human capital are consumed to
determine and then correct the system processes to avoid future occurrences (Pakdil & Leonard, 2014). In
addition, there is organizational reputational degradation, production waste, rework, scrapping, and safety
impacts, which impact the ability of production managers to control quality, maintain continuous
improvement initiatives, and ensure quality oversight (Ahmad et al., 2015).
As various researchers (Deming, 1986; Kawai, 2014; Pakdil & Leonard, 2014) have noted, poor business
performance via decreased earnings has the potential to create an adverse effect beyond the organization into
the extended business community and the labor force.

Problem
In the manufacturing industry, losses stemming from poor quality, internal and external failures, rework, and
scrap may range from 20% to 100% of the entire cost of products manufactured (Ahmad et al., 2015; Stanciu
& Pascu, 2015). In fact, COPQ further impedes firm performance and results in reputational degradation,
waste, rework, scrapping, and workplace safety issues. Some of the causes identified with COPQ are the
inability of managers to control quality, the lack of processes such as continuous improvement initiatives, and
the lack of quality oversight (Ahmad et al., 2015), all of which contribute to reduced profitability. Since senior
managers in the manufacturing industry experience adverse effects originating from poor quality control
resulting in profit losses, this study explored the strategies manufacturing production managers used to
reduce COPQ and increase profits.

Purpose
This qualitative study explored the quality improvement strategies senior manufacturing production
managers used to reduce COPQ and increase profitability. The targeted population were manufacturing
production managers in the southeastern region of the United States with proven expertise in successfully
developing and implementing strategies to lower COPQ.

Method/Design
This study incorporated a qualitative case study approach to ensure a broad understanding of a phenomenon
based on the participants’ experiences. The targeted population were manufacturing production managers in
the southeastern region of the United States who were purposefully selected based on the depth and breadth
of their manufacturing experience and expertise in implementing quality improvement strategies to reduce
production costs, which increased profitability. Data collection was conducted using interviews, a review of
internal and external corporate documents, and organizational websites to ensure data saturation.

Conceptual Foundation
In conducting this study, Deming’s (1986) TQM was employed to explore strategies that production managers
within a manufacturing company implemented to lower COPQ to increase profitability. Patyal and Maddulety
(2015) noted that when manufacturing managers seek ways to improve the quality of their products,
decreasing COPQ can catalyze production processes efficiencies and effectiveness, a point also made by
Sangode (2016). Furthermore, the ability of the organizational managers to reduce COPQ is dependent on
their capacity to improve quality via prevention, appraisals, and improvements (Ahmad et al., 2015). The
expectation was that TQM theory could provide a lens for understanding the phenomenon and how to use
strategies to lower COPQ.
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Total Quality Management
Deming’s (1986) TQM is a holistic quality improvement concept, which organizational members use to
improve quality continuously (Deming, 1986; Nawelwa et al., 2015). Creating constancy toward improving
quality enables organizational leaders to provide the foundation of a good quality management system that
can sustain an organization over the long term. When manufacturing leaders create constancy to improve
quality, they find using the principle often fosters stakeholder collaboration toward a mutual interest of longterm sustainability wherein the group focuses on continuous improvement and innovative ideas to enhance
performance (Lagrosen & Travis, 2015). Creating constancy also helps organizational leaders set quality
improvement objectives and goals to create quality improvement initiatives and subsequent employee
performance (Lagrosen & Travis, 2015). When leaders create constancy in quality management through
stakeholder engagement, the enabling collaboration activity supports benchmarks and subsequent
performance assessment.
Adopting the TQM philosophy is critical to success in meeting quality improvement goals. Manufacturing
leaders implementing all aspects of a TQM strategy experience better production levels and financial
performance than manufacturing leaders who have a lower orientation to TQM principles (Chaudary et al.,
2015). Organizations with staffs who adopt and maintain buy-in to quality improvement practices consistent
with TQM generally achieve a high level of quality in their products (Sunder, 2016). A significant barrier to the
implementation of a quality management system is top managers’ lack of adoption of the philosophy (Jaeger
& Adair, 2016). However, organizations with employees and top-level managers who fully adopt a culture of
quality and incorporate all TQM principles can achieve superior product and process quality and potentially
circumvent barriers to the successful implementation of the quality improvement program.
Building and designing quality into a product is the responsibility of the individuals composing the products
and the quality improvement strategy; firm leaders should not count on mass inspections unless firm
members produce complex products. Building quality into the product reduces the likelihood of COPQ
because manufacturing managers and manufacturing workers who wait for mass inspections to find quality
failures do not improve the system and the practice often causes internal quality failures requiring rework or
scrapping (Deming, 1986). Building quality into products is the act wherein employees construct the product
to meet the original design specifications through the standardization of work (Gupta & Jain, 2015).
Standardization aids in ensuring that the customer will receive the quality item they need (Juran, 1989).
Relying on mass inspection implies quality failures will occur, which is counterproductive. Manager should
instead make all workers responsible for quality and building quality into every product (Deming, 1986). Mass
inspections also require significant investments and can negatively affect profits (Deming, 1986;
Diamandescu, 2016; Kafetzopoulos et al., 2015). Some inspections are necessary, such as statistical analyses
of quality variance and products with high levels of complexity, such as technological and communication
hardware, which require thorough inspections (Deming, 1986). Building quality into products is an act
employees carry out to ensure that a quality failure does not occur and customers receive a product meeting
their specifications. Firm leaders relying only on mass inspections will likely have a higher rate of quality
failures than companies with employees building quality into their products.
When manufacturing leaders decide to use quality suppliers, they lower the chance of differing materials and
supplies, which increases the likelihood of incurring COPQ. The suppliers’ product quality is the most
important factor to consider when choosing a supplier (Tang & Hsu, 2015). The material purchased from a
supplier has an effect on the COPQ (Deming, 1986; Juran, 1989). Purchasing materials from suppliers with
high grades in quality lowers the likelihood of internal and external failure, as the materials are of higher
dexterity. In many business arrangements, materials from the supplier fit other supplies the manufacturer
ordered to make up the end product and meet specifications. Ordering from differing suppliers increases the
risk of a quality failure as the materials are not intended to work in tandem, which could cause a deviation
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affecting the quality of the product (Deming, 1986). Quality suppliers also efficiently manage their supply
chain and will likely not have gaps wherein they cannot fulfill orders for material promptly, which can reduce
delays in cycle times (Yadav & Sharma, 2016). The practice of ordering from quality suppliers lowers the
probability of internal and external quality failures.
Improving a firm’s affinity to reduce process variation during manufacturing operations decreases the
likelihood that members will make mistakes that cause quality failures. Production managers should design
products to meet the demands of the customer and activities necessary to enable the successful composition of
such products (Juran, 1988). Firm leaders should enlist the feedback of the customers to understand
consumer needs and seek feedback necessary to meet their needs (Juran, 1988, 1989; Mitreva et al., 2016).
Juran (1988) noted customers’ needs should be weighted on their importance to the firm, as there are two
categories of customers, the vital few consisting of the majority of the sales and the useful many, which
positively affect firm performance but to a lower level than the vital few. Firm leaders should focus on
satisfying the needs of all customers but with a higher concentration on meeting the needs of the vital few
(Juran, 1988). After the management team develops processes necessary to configure the products,
organizational members should strive to eschew deviation from such procedures to lower the likelihood of
COPQ occurring (Patyal & Maddulety, 2015). Firm leaders can track employees’ deviations from the
standardized work necessary to achieve product quality through statistical analyses (Deming, 1986). When the
deviations are beyond the control limits, process improvement teams can conduct causal analyses to find
causes and develop countermeasures to circumvent the problems. Using such practices improves processes
and managers can check the effectiveness of the countermeasures using TQM’s Plan Do Check Act (PDCA)
after the countermeasure's implementation (Kanwarpreet & Inderpreet, 2015).
Often in Western manufacturing firms, managers expect employees to integrate into their position without
training. The supervisor often initiates training activities without considering learning styles, creating a
problematic learning environment (Deming, 1986). Offering individualized training to employees may
enhance all organizational members’ performance (Mishra & Smyth, 2015). Many manufacturing managers in
the West often fail to provide adequate training. When managers give individualized training based on the
individuals learning style, the training endeavors could benefit all members and the leadership of the
organization.
Instituting leadership into the organization enhances quality improvement. Good leaders are critical to the
success of TQM (Dubey & Gunasekaran, 2015). Establishing leadership enables a higher affinity toward
quality because leaders are subject matter experts on the work their subordinates perform. Ninety-five
percent of manufacturing managers employ supervisors who have no knowledge of the production process,
which could impair business leaders in attaining their quality goals (Deming, 1986). Institutionalizing
leadership into an organization increases the motivation levels among employees necessary to fulfill
organizational goals (Hyvari, 2014). The institutionalization of leadership enhances quality via the
supervisor’s experience and in overcoming barriers to quality. Leadership motivates employees to meet
quality expectations. Incorporating managers without specialized experience and leadership skills may
negatively affect the quality improvement program.
Leadership is necessary to enhance employees’ knowledge, skills, and abilities and to improve quality.
Organizational leadership is required to improve training and education within a firm (Bloice & Burnett,
2016). Increasing the level of knowledge through training employees could increase the employees’ ability to
improve quality (Deming, 1986). Leaders have specialized knowledge about the work their subordinates
perform (Deming, 1986; about subordinates’ cultural patterns, Juran, 1989). Leaders motivate employees to
perform at an optimal level (Deming, 1986; Juran, 1988). Good leaders are necessary to motivate employees
and expand their breadth and depth of knowledge. Institutionalized leadership enhances organizational
members’ capacity to improve quality by motivating employees to fulfill the managers’ quality improvement

International Journal of Applied Management and Technology

4

Faciane et al., 2021

goals. Managers with leadership skills help to expand subordinates’ knowledge bases, which has a positive
effect on performance.
The elimination of interdepartmental barriers enhances the effectiveness of TQM. Barriers in manufacturing
organizations hinder team members’ ability to work as a cohesive team (Bloice & Burnett, 2016). Teamwork
among organizational members enhances the quality of the organizational members’ products and services,
and collaboration is necessary to meet requirements to meet customer demands (Jung, 2016). When
corporate leaders are inclusive and incorporate all departments, they garner a deeper understanding of quality
problems (Kanwarpreet & Inderpreet, 2015). Department members can communicate and collaborate more
efficiently and develop better solutions for the firm when there is a lack of barriers between the departments
(Marodin & Saurin, 2015). When employees work interdepartmentally, they can improve quality through
diverse perspectives necessary for enhancing the quality of products and services.
Teamwork improves when employees focus on meeting quality goals and when leaders remove slogans,
exhortations, and targets for productivity. Slogans of productivity and quality are a barrier to a quality
improvement program (Bhat & Rajashekhar, 2009). Individuals from differing departments, which have
exhortations and slogans, could have adversarial relationships due in part to the contentious rhetoric
(Cannon, 2002). Business leaders who exhort about achieving zero defects are unreasonable and managers
should strive to lower quality-related problems without using means with the potential to cause frustration
and animosity among staff members (Deming, 1986). Proclamations with the propensity to fracture the unity
of effort of an organization could hinder production and quality.
The elimination of management objectives and quotas for manufacturing employees helps to develop a culture
of quality (Deming, 1986). When managers direct employees to produce some products within a given amount
of time, product quality may decrease as the workers aim to meet numerical goals and focus on speed rather
than quality (Lawton and Ivanov, 2014). If the individual substitutes the desire to complete the composition of
a certain number of products with building a product of high quality, employees could focus solely on their
rewards and not the voice of the customer (Melton & Anthony, 2015). Focusing on the voice of the customer is
fundamental in meeting quality specifications (Juran, 1988). Organizational leaders are more likely to meet a
higher level of product quality by focusing on motivating their employees to become quality centric instead of
meeting production quotas (Deming, 1986). Firm leaders who want to improve quality should remove quotas
motivating employees to work on speed rather than building quality goods (Deming, 1986; Lawton & Ivanov,
2014).
Organizational leaders with an affinity for a culture of quality often eliminate barriers to their workers’ job
satisfaction leading to increased product quality (Deming, 1986). Leaders should not manage by objective and
numerical quotas. Rather, they should allow employees to work in a manner that gives them pride in their
craft, with a focus on the quality of products instead of the number of goods produced (Deming, 1986).
Enhancing the employees’ satisfaction level causes increased productivity and the quality of their performance
(Jung, 2016). When managers motivate employees to focus on quality, the practice enhances job satisfaction,
quality, and has a byproduct of increased productivity, while leaders who focus on quantity instead of quality
could impede the quality goals of the organizational leaders.
Manufacturing leaders can decrease COPQ by institutionalizing self-improvement and education within the
firm. Quality improvement training endeavors enhance the quality of products (Patyal & Maddulety, 2015;
Wu, 2015). Quality centric education programs and certifications reduce quality failures via teaching
employees how to identify waste, training workers how to use causal analysis to identify quality failures,
informing employees about effective quality failure countermeasures, and teaching employees how to monitor
the efficiency of the quality improvement program through statistical analyses (Nagi & Altarazi, 2017). The
implementation of education and training programs helps employees monitor and improve quality.
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When manufacturing managers task all members of the company with being responsible for quality, staff has
more buy-in for a quality improvement program. If all employees are responsible for quality management,
they all have a vested interest in the program’s success (Kanwarpreet & Inderpreet, 2015). Business leaders
tasking employees with investing in the quality improvement program enhances buy-in (Diamandescu, 2016;
Kanwarpreet & Inderpreet, 2015). When all of the employees of an organization buy into a quality
improvement program, there is a lower correlation with quality failures causing COPQ (Wu, 2015). Making
quality a responsibility of all employees increases buy-in, which enhances the organization’s quality
performance.

Critiques of Total Quality Management
There are several critiques of TQM. Kafetzopoulos et al. (2015) claimed quality improvement practices might
not enhance financial performance via increased profits. Researchers in the past found TQM might not
improve the financial results or lower COPQ. TQM may not improve the quality, or the benefits associated
with a high degree of quality.
TQM practices may not increase profits by lowering COPQ. Quality management practices may not increase
profits due to the growth of quality costs due to practices firm members must take to improve or improve and
control quality (Kafetzopoulos et al., 2015). Quality costs associated with inspections, validation checks, and
auditing activities may offset the gains of the lowered COPQ and can represent many operational expenses a
firm incurs (Kondic et al., 2016). Activities necessary to control and improve quality slow production and
increase labor and technological costs (Diamandescu, 2016). Managers can appraise the cost-effectiveness of
their quality improvement programs by using the Prevention Appraisal Failure (PAF) quality-costing model
(Holota et al., 2016; Kondic et al., 2016; Lim et al., 2015). Researchers found TQM does not increase profits
and reduce COPQ.
Adopting all aspects of a TQM program may not enhance a firm’s financial performance. Organizational
leaders utilizing all aspects of a quality improvement program may increase operational costs and decrease
profits (Chorpa & Singh, 2015; Kafetzopoulos et al., 2015). Prevention and appraisal costs may lower the
profitability of the firm due to the investments business leaders make in prevention and appraisal activities
necessary to sustain some quality improvement strategies (Grbac et al., 2015). Organizational members can
increase profitability by adopting only the best practices of a quality improvement strategy proving to be
effective within the firm and excluding ascertaining additional human resources and technological resources,
as such actions by organizational members cause increased costs with low or negative returns on investments
(Chorpa & Singh, 2015). Incorporating only best-quality improvement strategies is a good practice for smalland medium-sized organizations because they often lack the capital for large-scale quality improvement
strategies (Chorpa & Singh, 2015). Utilizing all aspects of a TQM program may not enhance a firm’s
performance due to appraisal and prevention costs.
Adopting all aspects of TQM may not increase profits to an optimal level. Using the PAF quality costing
method, managers can appraise what quality improvement practices enhance performance and find a point of
pricing equilibrium (Grbac et al., 2015; Zrymiak, 2016). Many business leaders want to eschew equilibrium
points where, if they spend more money on improving quality, profits will diminish (Zrymiak, 2016). Applying
all of the aspects of a TQM may increase profits to a point, but if leaders spend additional capital on quality
improvement beyond the equilibrium point, they may experience diminished rates of return.
Managers can use the PAF model to find a point of equilibrium wherein they have the lowest prevention,
appraisal, and failure costs (Lim et al., 2015). When appraisal and prevention costs increase, failure costs
should decrease, and when appraisal and prevention costs decrease, failure costs typically increase (Holota et
al., 2016; Zrymiak, 2016). The reason for the phenomenon is organizational leaders will spend more capital
and resources on activities and programs, which aid the finding and remedying of potential quality failures
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(Holota et al., 2016). Business managers may use the costing model to amalgamate the total costs and
juxtapose them to find a price point wherein there are lowest probable total prevention, appraisal, and failure
costs (Lim et al., 2015). When leaders decide to use the costing model to find a point of equilibrium, they will
often abstain from utilizing some quality improvement practices, which have diminished returns on
investment (Zrymiak, 2016). The diminished returns on investment often derive from increased operational
costs (Holota et al., 2016; Zrymiak, 2016). Investing in quality may enhance financial performance, but in
many cases, there is a point where investing in quality improvement will decrease profits due to the
investment firm leaders make in the quality improvement activities.

Respondents
Researchers should search for necessary data to understand a phenomenon when conducting a qualitative
case study (Dasgupta, 2015; Oye et al., 2016; Yin, 2018). One must select respondents based on the goal of
their research (Dasgupta, 2015; Oye et al., 2016; Yin, 2018). The goal of this study was to identify strategies to
reduce COPQ. The participants selected for this study were appropriate, as they had depth, breadth, and scope
of experience with the phenomenon under investigation, which is a research approach supported by Chiarini
(2015), Diamandescu and Ionita (2015), and Teixeira et al. (2015).
The participants in this study were senior managers with at least five or more years of managerial experience,
including hands-on experience in developing and implementing quality improvement strategies that reduced
COPQ and increased profitability.

Discussion of Findings
The overarching research question for this study is what quality improvement strategies do senior
manufacturing production managers use to reduce COPQ and increase profits? The participants of this study
were senior manufacturing managers with over 5 years’ experience in the field. Every manager used quality
improvement strategies to lower COPQ. The firm leaders institutionalized the quality improvement strategies
after a major project failure, which resulted in the termination of approximately 25% of the staff. The firm also
experienced an approximate loss of $500K. After the implementation of the strategies, the firm leaders hired
66% of those they had laid off. Analysis of the data gleaned from interviews, financial data analysis, and
internal and external document reviews enabled the identification of six emergent themes, which
manufacturing leaders can use to lower the COPQ to increase profitability. The six emergent themes identified
were (a) continuous improvement; (b) quality assurance; (c) considering all employees agents of quality
improvement; (d) communication between stakeholders; (e) holding all firm members accountable for
quality; and (f) the institutionalization of training.
We associated the findings with the conceptual framework to garner a deeper understanding of what quality
improvement strategies manufacturing managers can use to lower COPQ and increase profits. In this study,
the quality assurance theme disputed Deming’s TQM findings; however, the findings are linked to other
researchers in the field of quality improvement.

Theme 1: Continuous Improvement
The most prominent theme identified following an analysis of the data is that senior managers have a goal of
continuously improving. The theme aligns with the TQM conceptual framework’s fifth point, to improve
constantly to enhance quality and lower costs (Deming, 1986). Firm leaders can enhance their performance by
incorporating a continuous process improvement program. Singh and Singh (2015) found organizational
leaders can reduce costs and increase quality via continuous process improvement. Participant 2 (P2) told us
the firm members use processes improvement to constantly improve and streamline the customers’ needs into
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product development and product design, and they use continuous improvement, so they can continually look
for potential quality problems and improve quality throughout the life of the firm. Participant 1 (P1) pointed
out firm members strive to continually improve through their quality assurance practices by updating
inspection checklists when individuals notice a new technique works better than the one that is in place; he
mentioned the changes are not abundant but do occur incrementally. Manufacturing managers can use
continuous improvement to reduce COPQ. Leaders reduce COPQ by streamlining processes and having
employees search for potential quality-related problems.
Lessons learned
Lessons learned is a subtheme shared by all participants. Every participant expounded on how vital applying
their lessons learned is and how they improve their quality continually through their lessons-learned
documents and quality feedback circles. Managers can buttress an environment of quality via feedback circles
(Deming, 1986; Juran, 1989; Schroder et al., 2015). Singh and Singh (2015) found such feedback sessions
bring solutions to quality-related problems. Participant 3 (P3) stated he discusses ways the firm can improve
quality and processes with employees to foster continuous improvement endeavors, and he and his employees
review and document internal failures and effective solutions in the lessons learned book to help ensure the
failure does not occur in the future. P2 advised me lessons learned are very important to the firm, as they help
to assure the employees will not repeat the same mistakes in the future. Manufacturing managers can reduce
COPQ by instituting a lessons learned initiative. Leaders can reduce COPQ by discussing and documenting
quality problems and by discussing and documenting countermeasures to thwart quality failures.

Theme 2: Quality Assurance
The second theme that emerged as a successful strategy to lower COPQ was quality assurance. The quality
assurance theme had two subthemes: inspection and testing. All three participants explained the importance
of quality assuring all products the firm members produce. P1 stated the quality assurance process saved the
company and reduced COPQ by approximately 90%. P2 told us the quality assurance process ensures
completion of fabrication and the customers do not receive products that did not go through the entire quality
assurance procedure. The participants of this study explained that their quality assurance and mass
inspections significantly reduced their COPQ, and the firm leaders will continue to retain the activity as a
valued practice, as it significantly decreased COPQ. Quality assurance was a successful strategy to reduce
COPQ because it significantly reduced the number of quality failures for the firm leaders; it held firm
members accountable for the firm leader’s quality goals and design specifications. This theme does not align
with the conceptual framework. Deming (1986) explained firm leaders should cease to rely on mass inspection
to find quality failures, as it implies the firms’ processes are incapable of achieving quality specifications. The
findings are consistent with Plewa et al. (2016), who found investing in appraisal activities increases profits
and decreases COPQ in manufacturing. The participants of this study believed the risks of internal failures are
worth the investment in quality assurance. P1 explained the investment in quality assurance is sound because
when they find an internal failure, it only takes a minute to rework. Quality assurance is a strategy
manufacturing managers can use to lower COPQ by having employees find quality failures before the products
leave the firm.
Inspections
Inspections are one of the quality assurance activities the firm members take to lower the COPQ. P3 said all
products employees produce must go through quality assurance inspections, which helps hold employees
accountable for their work. P2 noted inspections are vital to the quality of a product, and employees will not
skip the step; if necessary, they will inform customers they will have to extend the deadline, so they do not
compromise the quality of the products. Deming (1986) claimed firm leaders should cease their dependence
on mass inspection; however, some inspections such as statistical testing for variance are necessary with
complex and technical products. The quality assurance professionals we investigated for this study did not
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perform statistical inspections; instead, they looked at the product and compared it with the standardized
work documents and examples. Inspections as a strategy to lower COPQ are consistent with other findings.
Grbac et al. (2015) found inspections could reduce the likelihood of a quality failure and could cause firm
leaders to invest large amounts of capital into appraisal activities. Plewa et al. (2016) asserted inspections are
beneficial because employees discovered the errors in the products, developed countermeasures to the
internal failures, and remedied them before they became external quality failures, decreasing costs associated
with external failures, which enhanced the firm’s performance. We found inspections to be a strategy to lower
COPQ via the participants of this study. Inspections decrease COPQ because if a quality problem exists,
employees can find the problem before it leaves the factory.
Testing
Testing is a step that a firm member can initiate to lower COPQ. P1 informed me that quality assurance
professionals test every piece of equipment the firm members produce before shipping it to the customer. P2
explained testing the product via the quality assurance checklists ensures the product is of sound quality.
Testing equipment is an appraisal activity and reduces the likelihood of an external quality failure (Holota et
al., 2016). Testing the fabrication of products can require costly investments for business leaders (Grbac et al.,
2015; Holota et al., 2016). Since the firm we investigated relies on testing all equipment to meet specifications,
it is another activity that does not align with the third TQM point: cease to rely on mass inspection to find
quality failures. Inspections require additional funding from executives, but the firm managers we
investigated will continue to apply the practice to ensure quality problems do not occur. The mass testing of
all products does not align with the conceptual framework, but it is a strategy we found to reduce COPQ and
increase profits.

Theme 3: Making All Employees Agents of Quality Improvement
Making all employees agents of quality improvement is a theme shared by all participants. The theme aligns
with point 12 of the TQM conceptual framework. Under the theme of making all employees agents of quality
improvement, we found two subthemes when assessing the data—employee caring and employee inclusion.
Deming (1986) gave several examples of how managers robbed their employees of the pride in artisanship by
not instituting their suggestions to reduce COPQ and by including employees in the decision-making process
only as a gesture and not implementing any countermeasures to poor quality suggested by the employees.
Deming (1986)’s examples revealed a lack of caring led to higher rates of absenteeism, lower quality, and a
reduction in productivity. The participants of this study announced that when they instituted employee
inclusion the employees had good solutions to quality-related problems. Another byproduct of the removal of
the barrier was an increase in employee caring, resulting in employees being stakeholders in the organization
who were attentive about their artisanship and firm performance. Caring about the quality of their products
led to better quality products.
Employee inclusion
The participants in this study attested to employee inclusion as an essential strategy to reduce COPQ. The
inclusion of all employees aligns with point 12 of the TQM conceptual framework, remove barriers to worker
satisfaction. When leaders involve all employees in quality improvement, their desires for a higher state of
quality increase (Kanwarpreet & Inderpreet, 2015). When business leaders make all employees responsible for
the quality improvement program, the level of caring for the quality improvement strategy increases
(Diamandescu, 2016; Kanwarpreet & Inderpreet, 2015). Employee inclusion can help manufacturing
managers garner high levels of buy-in to a quality improvement strategy and increase the employees’ desire to
produce quality products. Manufacturing managers can improve quality by including their employees in the
quality improvement decision-making process.
Employee caring
Employee caring was a theme shared by all participants. The participants explained a way to reduce COPQ is
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having employees who buy-in and care about the quality improvement program. P1 suggested that to enhance
quality, he needs employees to do more than come to work to collect a paycheck, and he needs his employees
to care about the quality improvement program and care about the firm’s performance. P3 said he needs the
employees to be stakeholders in the quality of the products they deliver so they can circumvent any potential
barriers to their quality improvement strategies. P3 charged his employees with being responsible for
solutions to the quality problems, and he stated they did not let him down. P1 explained having employees
who care about the firm’s performance and the quality of their products is the second most crucial factor to
lowering COPQ. P2 advised us the entire staff desires to produce products that exceed the customers’
expectations. Charging employees with being responsible for quality and having employees who care about
the quality of their products is a strategy manufacturing managers can use to lower COPQ. When employees
have an interest in quality improvement, they can reduce COPQ.

Theme 4: Communication Between Stakeholders
Communication between stakeholders was an emergent theme, which manufacturing leaders can apply to
lower COPQ. The theme had three subthemes, interdepartmental communication, external communication,
and feedback. Communication between stakeholders aligned with the ninth point of Deming’s TQM, breaking
down barriers between departments. Deming (1986) noted members of all departments must work together to
thwart problems in manufacturing, and firm leaders must communicate with customers to understand their
needs and how they can improve the quality of their products. Enhancing communication between
departments can improve quality by strengthening interdepartmental collaboration.
Interdepartmental communication
Interdepartmental communication within the firm was a strategy participants found to lower COPQ. P1
explained the firm leaders had to scrap an entire project due to poor internal communication. Following the
incident, the firm leaders put mechanisms into place that fostered interdepartmental communication via the
developers giving examples of the product requirements, reducing the amount of scrapping within the firm.
P2 informed us of a strategy that increased the quality of their products. They implemented a formal process
wherein sales representatives, engineers, and electrical drafters must communicate via meetings, emails, and
matrices to develop a product to meet the needs of the customer. P2 also explained that the different
department managers must formally agree on the schematics of the product design before the project may
progress into another phase. Mandating and formalizing interdepartmental communication can reduce poor
quality via members collaborating on what product specifications are necessary to meet customer
expectations. When the development department members communicate via examples of how to accomplish a
task to the employees, they can reduce the number of scrapped projects.
External communication
Having good external communication with customers is a strategy manufacturing managers can use to lower
COPQ. P1 explained that firm members experience a massive loss due to poor communication with external
customers. P2 mentioned the same project and explained the external customer was already at the
implementation phase before they awarded the contract to his firm, which put the manufacturing firm
significantly behind, and the customer demanded several changes during the firm’s project execution phase.
The result was the firm could not meet customer requirements due to the customer continually changing their
need and specifications and the customer’s unwillingness to extend the deadline for the project. P2 explained
the solution was communicating with the customer transparently by explaining that if the customers make
changes, firm leaders will hold the customer responsible and make them agree on extending the timeline for
delivery. Communicating effectively with external stakeholders may reduce COPQ as firm managers can
garner an understanding of the customer’s needs and deadlines. If firm leaders also communicate
transparently with the customer about their capabilities, they can prevent a situation that will not allow
enough time for employees to accomplish the task.
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Feedback
Feedback is another subtheme that emerged under the communication between stakeholder’s theme.
Feedback between employees and managers is a useful quality improvement strategy. Feedback between firm
members and the customer can also improve the quality of products. P3 stated his employees give the
feedback necessary to improve processes and enhance quality. P1 shared an experience wherein he had an
employee who presented an idea to enhance the quality by offering what he believed could improve quality.
The implementation of the process was expensive initially but saved the firm more than the initial investment.
According to P3, external feedback with the customer is the most effective manner to assess the quality
improvement strategy. P2 acknowledged that when customers give feedback about the firm’s product, they
gain a better understanding of their quality level and how they can improve their products and meet the
customers’ expectation. Manufacturing managers can reduce COPQ by finding solutions to quality problems
from their employees. Following-up for feedback on product quality with the customer can provide a gauge as
to the manufacturing firm’s product quality.

Theme 5: Holding All Firm Members Accountable for the Quality
The fifth theme that emerged was holding all members accountable for quality. All participants shared this
theme. We found three subthemes within the holding all firm members accountable for quality theme—
documentation, serialization, and standardizing work. Holding all firm members accountable for quality
enabled them to accomplish a high level of quality in their products and a reduction in COPQ. This theme is
consistent with point seven of Deming’s (1986) TQM, adopt and institute leadership. Business leaders must
focus on product outcomes by developing standardized work and processes to meet design specifications
(Deming, 1986). We found through this research study that the leaders of this firm institute documentation
and standardized work to help their employees achieve strategic objectives.
Documentation
Documentation is the first subtheme that emerged under the holding all firm members responsible for the
quality theme. P1 described a project they took on which led to multiple layoffs and almost rendered the firm
insolvent due to a lack of documentation. P2 informed me about the same project and told me department
managers would have a conversation about a change for the schematics in the design phase and would not
correctly document the change. By the time the fabricators assembled the product, they did not incorporate
the new change due to a lack of proper documentation. The lack of documentation led to some confusion, and
the products failed to meet product specifications. After seeking outside consultation on their quality
problems, the firm leaders instituted a new documentation methodology to improve quality and hold
employees accountable. When asked about what strategies his employees use to lower COPQ, P3 stated
documentation was a crucial strategy to reduce COPQ and poor documentation could be a barrier to
implementing a quality improvement program. He also told us an additional documentation methodology is
the application of serial numbers, and the use of serial numbers makes it easier to find who fabricated the
device, quality assured it, and tested it before it left the shop. P3 mentioned the serialization also helps to
conduct causal analysis if there is a quality failure. Having employees and managers document schematics
and projects reduces COPQ via eliminating confusion among differing departments. Serializing is another
form of documentation, which improves quality because it helps managers track who fabricates each product
and it helps to find causes of quality failures.
Standardizing work
Standardizing work is a subtheme we found under holding all firm members accountable for the quality
theme when we assessed the data. Before the implementation of the researched firm’s quality improvement
program, they were not able to meet the customer’s need because they did not standardize work. After the
implementation of the quality improvement program, sales, customers, engineering, and electrical drafting
personnel must hold meetings to ensure the design will meet the demand of the customer and standardize the
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work via checklists managers give to the employees. P1 explained that when managers standardize work in
cookie-cutter fashion, employees can more easily meet quality goals. P3 admitted a barrier to implementing
quality improvement strategies is a lack of standardization, especially in his firm’s sector as each project is
unique and designers have to create a prototype for each project. P2 mentioned the firm members
experienced a quality failure when they were under tight deadlines and completed tasks that were word of
mouth and not formally scrutinized between departmental managers. After the quality failure, they instituted
a mechanism wherein the production managers pass a logbook from corporate leaders explaining the specific
work to the fabrication workers, which illustrates what the fabricators must accomplish to achieve project
success.

Theme 6: Training
Training is an emergent theme we found to lower COPQ. The participants detailed how training increases job
knowledge and the employees’ ability to create products of superior quality. P1 provided an example wherein
the managers would conduct training events to train new employees on how to assemble panels, and the
products they produced were of the same level of quality of someone who worked for the firm for several
years. P2 admitted if managers do not train subordinates on what firm leaders expect of them, the employees
will lack the understanding of what good quality is and there is a higher likelihood of them producing a
product of poor quality. P3 stated failing to provide guidelines and instructions to employees could be a
barrier to implementing a quality improvement program. Firm leaders can reduce COPQ by training
individuals on how to accomplish a task and the expectation of what the standard of quality is from
organizational leaders. If firm leaders do not provide training and instructions to employees, they could
impede the implementation of their quality improvement strategies.

Conclusion
While analyzing the data, we found six prominent themes. The paper modeled the naming of the themes from
information gleaned during the literature review and the TQM conceptual framework. The findings for this
study are that manufacturing managers can reduce COPQ and increase profits by (a) continuously improving
all aspects of quality within a firm, applying lessons learned and developing a training program, (b)
implementing a quality assurance program wherein quality assurance professionals inspect and test all
products, (c) making all employees agents of quality and including them in quality decision-making to foster
an environment wherein employees care about quality, (d) encouraging communication between all internal
and external stakeholders and seeking their feedback about the quality of products and quality problems, (e)
holding firm members accountable for quality by incorporating documentation and serialization practices,
and (f) institutionalizing training.
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